Introduction
The literature on psychological distress and heart disease is expanding as investigators have moved from describing the association between the two conditions to examining the physiological mechanisms responsible for the comorbidity. However, many of the studies that have examined the burden of psychological distress in patients with heart disease have used either hospital samples or outpatient convenience samples. The main advantage in using a hospital sample of patients is that detailed information can be obtained. However, such samples are often not representative of the entire population of patients with disease. In this paper, we present data on psychological distress from a large representative sample of adults with different forms of heart disease including coronary heart disease (CHD), myocardial infarction (MI), and congestive heart failure (CHF). The data were obtained from the 2002 National Health Interview Survey (NHIS), which is a yearly survey conducted on a probability sample of individuals living in the US. Thus the findings are representative of the general population of adults with heart disease.
Methods
NHIS is a yearly interviewer-administered survey conducted by the National Center for Health Statistics and the Centers for Disease Control and Prevention. It has been performed on an annual basis since 1957 and it is currently the primary source of information on health and illness in the US. 1 The NHIS provides health information on a large, representative sample of the civilian, noninstitutionalized household population of the US. Therefore, the resulting data can be generalized to the community dwelling population. The multistage sampling scheme involves a state-level stratified design with oversampling of black and Hispanic populations. Each sampled person has a known non-zero probability of selection that is used to construct the sampling weight. The sampling weight and survey design features are used to construct unbiased estimates of population totals and proportions. The NHIS consists of a basic module and supplements. The basic module contains, among others, a sample adult core, which collects health-related information on a randomly selected adult in the family. The NHIS content is updated every 10-15 years. Each redesign is preceded & The European Society of Cardiology 2005. All rights reserved. For Permissions, please e-mail: journals.permissions@oupjournals.org by a great deal of research on cognition and survey measurement, which is conducted at the National Center for Health Statistics. Because heart disease primarily affects older populations, the present analysis is limited to adults who are 40 years of age and older. For the 2002 data collection period, there were 36 787 eligible individuals, of which 31 044 (84.4%) agreed to be interviewed. However, after accounting for the household response rate, the overall response rate for the sample adult core interview is 74.3%.
Three self-reported heart disease diagnoses were examined: CHD, MI, and CHF. In each case, the participant was asked, 'Have you ever been told by a doctor or other health professional that you had. . .[coronary heart disease, a heart attack (also called a myocardial infarction), congestive heart failure]?' For each condition, participants who reported being told that they had the condition were compared with those participants who reported having no cardiovascular condition (CHD, MI, CHF, plus angina pectoris and stroke). Also, for each condition, additional analyses were conducted for participants who reported that particular condition only and those with that condition and at least one additional condition. For example, patients with self-reported CHF were compared with patients with no self-reported cardiovascular disease (CVD) (CHD, MI, angina pectoris, or stroke). Next, participants with self-reported CHF were further classified into those with CHF only and those with CHF and either CHD, MI, angina pectoris, or stroke. The objective of these additional analyses was to determine whether additional diagnoses had an incremental association with psychological distress. The participants who self-reported each condition were asked whether they experienced the condition in the past 12 months. We conducted additional analyses to determine whether participants who experienced the condition within the past 12 months experienced greater psychological distress when compared with their counterparts who experienced the event more than 12 months ago.
Psychological distress was examined with the K6, which was developed specifically for the NHIS. 2 The K6 contains six items that ask how often during the past 30 days the participant felt sad, nervous, restless, hopeless, everything was an effort, and worthless. The responses were scored from 0 to 4 on a Likert scale with ratings from 'None of the time' to 'All of the time. ' The total scores, therefore, range from 0 to 24 and a score of 13 has been suggested as a cut-point for classifying individuals as having a 'serious mental illness.' Serious mental illness is defined as having at least one 12-month Diagnostic and Statistical Manual of Mental Disorder diagnosis, not counting a substance-use disorder that results in serious impairment. 3 The cut-point has been developed to operationalize the definition of serious mental illness; therefore, it is highly likely that many more people will have a mental disorder and will not be detected by this definition. The psychometric properties of the K6 have been examined in men and women who were sampled from the telephone directory in Boston, MA, USA, and were found to be well within the desirable range of such an instrument as demonstrated by: (i) the internal consistency reliability, measured by Cronbach's a, was 0.89; (ii) the discrimination, assessed by examining the area under the ROC curve, was 0.86; (iii) the sensitivity and specificity using the cutpoint score of 13 were 0.36 and 0.96, respectively, with an overall accuracy of 0.92. 3 Additional variables included in the analyses were age, gender, race/ethnicity, marital status, education, self-reported hypertension, self-reported diabetes, obesity, smoking status, alcohol intake, and physical activity level. Table 1 contains information on the coding of these variables.
Statistical analysis
Descriptive statistics were computed for the entire sample and also for individuals with and without an elevated K6 score. Then, for each heart disease condition, the proportion of participants with an elevated K6 score along with the total number of individuals in the civilian non-institutionalized population over the age of 40 with an elevated K6 score were estimated.
The primary analyses involved estimating odds ratios (ORs) for an elevated K6 score for each heart disease condition (CHD, MI, CHF) by a logistic regression model. The model contained age, gender, race/ethnicity, education, marital status, smoking, alcohol use, physical activity, diabetes, hypertension, and obesity as variables. These variables were included as potential confounders on the basis of the previous research that has linked them to both psychological distress and heart disease. [4] [5] [6] Secondary analyses involved fitting additional models for each heart disease condition to determine the effect of additional heart disease diagnoses and the effect of experiencing the condition within the past year on the level of psychological distress. As the NHIS uses multistage sampling, all models were fit using Stata 8.0 (College Station, TX, USA) to account for the sampling design and statistical weights. In Stata, there is a procedure for estimating proportions and totals and also fitting logistic regression models when the data are obtained from a survey sample. The stratification, clustering, and statistical weights were thus accounted for in the analysis in order to obtain more accurate estimates of the parameters and standard errors. All statistical tests were two-sided and in addition to ORs, 95% confidence intervals are presented. Continuous variables in a logistic regression model must meet the assumption of linearity in the logit. This assumption was assessed for age by using the fractional polynomial procedure in Stata. The prevalence estimates of the individual symptoms of psychological distress on the K6 were examined in each group of CVD patients. The responses were categorized into 'None of the time,' 'A little of the time or Some of the time,' and 'Most of the time or All of the time.' Finally, the per cent of patients in each CVD category who reported having seen a mental health professional within the past year was estimated for patients with and without an elevated K6 score separately.
Results
A total of 18 336 NHIS participants were of age 40 or older. However, only 17 541 (96%) respondents had complete data for the K6 and other covariates of interest. Compared with the participants with complete data, those with missing data were slightly older (59 + 14 vs. 58 + 13 years), more likely to have less than a high school education (29 vs. 20%), be male (46 vs. 43%), non-Hispanic black or other race/ethnicity (22 vs. 16%), a never smoker (57 vs. 50%), obese (49 vs. 29%), never married (12 vs. 9%), sedentary (69 vs. 47%). Table 2 contains the descriptive statistics for the total sample and for participants with and without an elevated K6 score. Among respondents with an elevated K6 score, there were more females, individuals with less than a high school education, Hispanics and non-Hispanic blacks, obese individuals, non-drinkers, current smokers, sedentary individuals, and individuals with hypertension or diabetes.
In the US population over the age of 40 and with no CVD, the estimated prevalence of psychological distress, defined by an elevated K6 score, is 2.8%. This population estimate was calculated accounting for the sampling design and statistical weights. The population prevalence estimate and estimated total number of individuals in the US over the age of 40 with psychological distress by CVD category are presented in Table 3 . Although no statistical comparisons were made, as this was not the objective of the analysis, we do note that the greatest proportion of psychological distress was estimated among participants with CHF (10%) followed by MI (6.4%) and CHD (4.1%). Within each disease category, experiencing the condition within the previous 12 months led to more psychological distress when compared with experiencing the condition more than 12 months ago; however, no formal comparisons were made to Table 4 . For CHD, there was a slight increase in the odds of experiencing psychological distress; however, the result was not statistically significant (OR 1.3, 95% CI 0.9-1.8). The ORs associated with CHD and at least one other cardiovascular condition was also not significant in the fully adjusted model. Similar results were found when we examined the association between psychological distress and time since the last CHD episode. Self-reported MI was associated with an OR of 2.0 (95% CI 1.4-3.0) for psychological distress and there was little difference between the MI only and the MI plus at least one additional CVD categories. In the model that examined time since the last episode, the ORs associated with self-reported MI more than 12 months ago and within the past 12 months were 2.2 (95% CI 1.4-3.5) and 1.8 (95% CI 1.0-3.1), respectively. Self-reported CHF was associated with a three-fold increased odds of having psychological distress. The ORs for psychological distress associated with the CHF only group and with the CHF and at least one additional CVD group were both elevated (OR 3.6, 95% CI 1.5-8.6 vs. OR 2.9, 95% CI 1.6-5.1). Finally, the OR for CHF episodes within the past year was 3.4 (95% CI 2.0-5.9) and the OR associated with events experienced more than 1 year ago was 2.5 (95% CI 0.9-6.8).
To examine which symptoms of psychological distress are most common in the different CVD categories, frequency distributions were estimated and are presented in Table 5 . These data are presented as descriptive statistics; a Estimated proportions and totals accounted for the complex sampling design and sampling weights. b There were some missing data points for the time since last episode variables; hence the numbers do not equal the numbers for the overall condition (missing observations: n¼8 for CHD; n¼8 for MI; n¼4 for CHF). therefore, no formal tests were performed on the symptoms. For all symptoms, experiencing the symptom 'most of the time' or 'all of the time' was more common among individuals with CHF, followed by individuals with MI and then CHD. All symptoms were more common among individuals with a CVD compared with those with no CVD.
Finally, the prevalence estimates of seeing a mental health professional within the past year were 4 and 31% for CHD patients without and with psychological distress, respectively. For participants with MI, the estimates were 5 and 34%, respectively. Among those participants with CHF, the respective prevalence estimates were 5 and 35%.
Discussion
The results suggest that psychological distress is a burden among participants with various heart disease diagnoses. The estimated prevalence of psychological distress, defined as an elevated K6 score, is 2.8% in US adults over the age of 40 and with no heart disease. Individuals with CHF have the highest prevalence at 10%, followed by MI (6.4%) and CHD (4.1%). The estimated total number of patients with one or more of these heart diseases who experience psychological distress is over 1 million. All the symptoms of psychological distress included on the K6 are more prevalent among respondents with one or more of the heart diseases. Thus, the findings are not limited to an unequal distribution of one or two particular symptoms. What is perhaps most alarming though, is the low prevalence of visits to a mental health professional. All patients with a diagnosis of serious mental illness should receive such services and these data indicate that only 31-35% have seen a mental health professional. We should note, however, that it is possible that some of the patients who were not treated by a mental health professional were in fact treated for distress by another type of health professional. The survey does not include such questions that would have allowed us to examine other types of health professionals. There is clearly a benefit to treating psychological distress and other conditions. Denollet and Brutsaert 7 examined the effect of cardiac rehabilitation on improvement in emotional distress and its ultimate effect on prognosis. They found that rehabilitation, when compared with standard care, prevented a decline in negative affect, which was consequently associated with a beneficial prognosis in CHD patients. Lacey et al. 8 compared post-MI patients who received cardiac rehabilitation alone with patients who received rehabilitation plus a self-help package that included information on relaxation, exercise, and other lifestyle modifications. The supplemental package was also accompanied by interactions with a facilitator who contacted the patients during the first 6 weeks after the MI. Following the intervention, both anxiety and depression levels improved significantly greater in the intervention group compared with the control condition.
The results from the logistic regression models suggest that individuals with self-reported CHD, MI, or CHF are more likely to experience psychological distress when compared with those without CVD. It is not entirely clear why the OR associated with CHF plus at least one additional CVD was smaller compared with the OR associated with CHF only. It is possible that individuals with CHF only are more certain of that diagnosis compared with those with CHF and at least one additional condition. Some individuals in this latter group may have experienced heart failure symptoms while in the hospital with an MI or another condition; however, they were never considered true CHF cases. Such a scenario would suggest misclassification in this group. Psychological distress has been associated with morbidity and mortality. [4] [5] [6] Stansfeld et al. 4 examined the effect of psychological distress, measured with the General Health Questionnaire (GHQ), 9 on incident CHD in men and women enrolled in the Whitehall II Study, a cohort comprising based civil service employees in London. They found that psychological distress was predictive of incident CHD in men; however, in women the results were not as robust. Rasul et al.
5 examined the effect of psychological distress, assessed with the GHQ, on CHD mortality using data from the Renfrew and Paisley study, which is a population based cohort study of men and women who were followed for 20 years. They found that while the prevalence of psychological distress was higher in women compared with men, it was only associated with CHD and all-cause mortality in men. A third study that also used the GHQ, although it was a shorter version of the GHQ, 10 found that intermediate and high levels of distress were predictive of all-causes and heart disease mortality in a group of men and women drawn from the population. 6 Clearly, from these studies there is an indication that psychological distress is predictive of heart disease. Little has been published on psychological distress following a diagnosis of heart disease. Pignalberi et al.
11 did, however, examine factors associated with psychological distress in a sample of patients hospitalized with acute MI or angina and compared this group with patients hospitalized for acute trauma conditions. They found that the cardiac patients had significantly higher levels of psychological distress when compared with the controls. The present study extends the research in the area of psychological distress and heart disease by assessing the associations in a large probability sample that is obtained from the free-living US population. The present study also provides information on heart failure; whereas the previous studies examined MI and CHD only. Table 6 contains the ORs associated with the other covariates in the fully adjusted models. Though no formal statistical tests were performed, the majority of ORs are smaller in magnitude compared with the OR associated with MI and all were smaller than the OR associated with CHF. Therefore, at least these two CVD diagnoses have a similar magnitude of association when compared with other traditional risk factors.
The main strength of this study is the large, populationbased sample. The NHIS has been conducted annually since 1957 and data are obtained each year on a sample that is representative of the US civilian, non-institutionalized population. In 2002, the response rate was 74.3%, which is an excellent response rate for population-based surveys. A second strength of this study was the use of the K6, which was developed for use in the NHIS by experts in the field of psychological measurement. The questionnaire has good psychometric properties and, hence the classification of 'serious mental illness' based on the K6 score is valid.
One limitation to this study is that the measure of psychological distress using the K6 cut-point of 13 leads to a low sensitivity (36%). This suggests that not all individuals with serious mental illness are being detected. This cut-point was, however, chosen to balance the false negatives and false positives. 3 A second disadvantage in using the K6 relates to the fact that it is a non-specific measure of psychological distress. The classification of 'serious mental illness' that can be made with the K6 is not the result of experiencing symptoms for just one mental health disorder.
The self-reported nature of the data is another limitation to the study. All of the heart disease data are based on the assumption that the participants have been told that they either do or do not have the condition by a healthcare professional. However, the self-report strategy of data collection permits a survey sample sufficiently large to be representative of the entire US population. Accordingly, the NHIS is the primary source of health data in the US and it has been conducted annually since 1957 with regular updates of the design and content. Several investigations have been performed to assess the validity of selfreported heart disease, and in general the agreement is good. [12] [13] [14] [15] [16] Bergmann et al. 12 examined the accuracy of self-reports of ischaemic heart disease in the National Health and Nutrition Examination Survey cohort, a study that is similar in nature to the NHIS, but it has an added health examination. They found that self-reports of hospitalization for ischaemic heart disease was 84% and the accuracy was positively associated with the level of education. However, in general, accuracy was not related to age, gender, race, alcohol use, or smoking. Self-reported conditions were also examined for accuracy in the Cardiovascular Health Study, a cohort of adults 65 years and older. 13 They found agreement between self-reports of MI and medical records in 77% of men and 65% of women. Among the participants who reported no previous MI, only 4% of men and 3% of women had an evidence of a previous MI on an electrocardiogram. From these and other studies it is clear that self-reported heart disease agrees well with disease status confirmed by a clinician.
A second limitation to the study is that laboratory data are not collected in the NHIS. Therefore, we could not examine the severity of heart disease, functional class for CHF, or other biological measures such as plasma cholesterol.
Clearly, individuals with heart disease are suffering from higher than normal levels of psychological distress. These findings imply that psychological stress is among the important comorbidities that must be taken into consideration in the management of CVD. Other investigations have demonstrated a link between psychological distress and morbidity and mortality. Taken together, these findings provide the impetus for future investigations that assess the role that a medical and mental health care professional intervention may have in altering these outcomes when targeted at this distress. These data also suggest that only 31-35% of patients with psychological distress and CVD have seen a mental health professional within the past year. We recommend that clinicians make screening for psychological distress a component of the routine evaluation of the patient with CVD. The screening tool should be used as a means to alert the clinician that the patient may have a need for psychological care and serve as a basis for referral to mental health professionals.
